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METHOD AND DEVICE FOR DETERMINING 
AT LEAST ONE MULTIMEDIA DATA 

ENCODING PARAMETER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional of Us. patent application 
Ser. No. 10/495,920, U.S. Pat. No. 7,355,530 ?led Oct. 4, 
2004, the entire contents of Which are incorporated herein by 
reference. 

The present invention concerns a method and a device for 
determining at least one parameter for encoding digital mul 
timedia data organized in elementary units of data intended to 
be encoded according to at least one encoding mode. 

Technological advances in digital communication appara 
tus such as television sets, pocket microcomputers, conven 
tional microcomputers or any other miniaturized apparatus 
are such that, in future years, it Will very probably be possible 
to exchange data of a multimedia type and, for example, audio 
and/ or video betWeen these different apparatus. 

Market studies shoW, moreover, that users are ready to 
purchase such communication apparatus provided that the 
price is not too excessive and, in particular, that the services 
rendered are of good quality. 

FolloWing the identi?cation of this neW market, many stud 
ies have been carried out concerning the miniaturization of 
electronic components, so as to obtain apparatus With high 
memory and computational capacities. 

In addition, many standardization bodies have produced 
standards for unifying data exchanges betWeen these appara 
tus With different characteristics. These standards, such as 
those of the IEEE 802 family, alloW both the implementation 
and the management of the transfer of data via a particular 
netWork. 

IEEE 802.11 and its European counterpart HYPERLAN 
are dedicated to Wireless local area netWorks. These are being 
particularly studied at the present time since they are broad 
band netWorks making it possible to transmit audio and/or 
video data betWeen tWo machines Which are geographically 
dose. 

These standards are therefore particularly adapted for 
developing Wireless local area netWorks Within dWellings. 

The technical solutions currently being studied in the con 
text of the above mentioned standards applied to home area 
netWorks permit Wireless transmission of digital data either 
betWeen a so-called server machine and a so-called client 

machine (point to point transmission), or betWeen the server 
and a group of clients, or betWeen the server and several 
clients (multipoint communication). 

In this environment, the data are stored on the server, Which 
centralizes all the communications With the client or clients. 
This server can also serve as a gateWay With the outside World 

(Internet, television, camcorder etc). 
It should be noted that home area netWorks can be of a 

heterogeneous nature, that is to say they can, for example, 
consist partly of Wireless connections and partly of cabled 
connections. 

Though many projects are studying the implementation of 
services around interactive television and the exchange of 
information on the intemet, feW of them are dealing With the 
problems related to the use of home area netWorks, namely 
the production of solutions for obtaining an acceptable ser 
vice quality. 
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2 
The server being connected to the outside World, the data 

stored are of various sizes. The conveyance of these data 
through a local area netWork is not a service Which is easy to 
implement. 
A communication system is knoWn from the article 

“Adapting Multimedia Internet Content for Universal 
Access” by R. Mohan, J. Smith, C-S. Li, IEEE Transactions 
on Multimedia, March 1999, Which makes provision for set 
ting up a database listing the different categories of commu 
nication apparatus Which can be connected to a server. 

For each category of apparatus, the system takes into 
account the size of the display screen in this category of 
apparatus and the depth of colors Which the apparatus can 
support (the number of bits per color component). 

Finally, the system produces in advance, for each category 
of apparatus and for each of the above-mentioned character 
istics, an encoded version for each of the videos Which a given 
apparatus may request from the server. 

These encoded versions are then stored by the server. 
Thus, When one of the apparatus sends a request to the 

server, the system selects from the database the pre-encoded 
version of the data adapted to the category of the apparatus 
and to the aforementioned characteristics. 

Such a system has several draWbacks. 
This is because the system must perform many calculations 

in order to produce the different encoded versions, thus 
requiring high computational poWer and monopolizing the 
central processing unit for a relatively long time. 

Moreover, setting up such a database requires the use of 
memories With high storage capacities. 

In addition, the system described above is frozen in that it 
cannot take account of a communication apparatus in a neW 
category Which is not listed in its database. 

Taking account of a request emanating from a neW category 
of apparatus Would for example necessitate listing this appa 
ratus in the database and, to do this, producing encoded ver 
sions of the different videos, in a manner adapted to the 
characteristics referred to above (the size of the screen and the 
depth of colors). 

HoWever, this taking into account Would also tend to lead to 
increasing the memory capacity of the system. 
The present invention makes provision for remedying at 

least one of the aforementioned draWbacks by proposing a 
novel method and a novel device for determining at least one 
multimedia digital data encoding parameter Which are such 
that the encoding parameter is determined in a manner 
adapted according to a predetermined magnitude Which is a 
characteristic of the resources needed for the decoding of data 
and Which serves as a threshold or reference. 

In determining one or more encoding parameters in an 
appropriate fashion, the data encoded With this parameter or 
parameters require for their decoding resources correspond 
ing to a magnitude Which is less than or equal to a predeter 
mined magnitude. 
The object of the present invention is thus a method of 

determining at least one parameter for encoding multimedia 
digital data organized in elementary units of data intended to 
be encoded according to at least one encoding mode, Wherein 
said method comprises the folloWing steps: 

determining at least one elementary magnitude Which is 
representative of the resources needed for decoding each 
elementary data unit encoded according to a different 
encoding mode, 

determining at least one total magnitude Which is repre 
sentative of the resources needed for decoding a plural 
ity of elementary data units encoded as a function on the 
one hand of the at least one elementary magnitude pre 



US 7,439,881 B2 
3 

viously determined and on the other hand the number of 
elementary units encoded according to each of the 
encoding modes, 

deciding With regard to the determination of at least one 
data encoding parameter as a function of the at least one 
total magnitude previously determined and a predeter 
mined magnitude. 

In a complementary manner, the invention relates to a 
device for determining at least one parameter for encoding 
multimedia digital data organiZed in elementary units of data 
intended to be encoded according to at least one encoding 
mode, Wherein said device comprises: 

means for determining at least one elementary magnitude 
Which is representative of the resources needed for 
decoding each elementary data unit encoded according 
to a different encoding mode, 

means for determining at least one total magnitude Which 
is representative of the resources needed for decoding a 
plurality of elementary data units encoded as a function 
on the one hand of the at least one elementary magnitude 
previously determined and on the other hand the number 
of elementary units encoded according to each of the 
encoding modes, 

means for deciding With regard to the determination of at 
least one data encoding parameter as a function of the at 
least one total magnitude previously determined and a 
predetermined magnitude. 

It is to be noted that the decoding of data encoded accord 
ing to a different encoding mode is characterized by a mag 
nitude Which is representative of the resources (computa 
tional capacity or memory capacity) allocated to such a 
decoding. 

To determine such a magnitude is a Way to determine the 
resources Which are needed, eg in a communication appa 
ratus, to be able to decode encoded data. 

Thus, by determining a total magnitude Which is represen 
tative of the resources needed for the decoding of a plurality 
of elementary encoded data units, the invention makes it 
possible to decide on the choice of the encoding parameter or 
parameters adapted to a predetermined magnitude. 

Because of this, the encoding parameter orparameters thus 
determined make it possible to encode the data so that these 
encoded data give rise, for example, to a total magnitude 
representative of the resources needed for the decoding of a 
plurality of elementary data units encoded Which is less than 
or equal to the predetermined magnitude. 

For example, the encoding parameter used for the encoding 
of data before determining the total magnitude may prove to 
be satisfactory or not in the light of the predetermined mag 
nitude. If this parameter is not satisfactory, it Will then be 
necessary to determine a parameter Which, this time, Will be 
adapted to the predetermined magnitude. 

It should be noted that, if an encoding parameter is adjusted 
according to the predetermined magnitude, it is because a 
modi?cation to that parameter has an in?uence on the 
resources Which are needed for the decoding of the data 
encoded With said parameter. 

The invention does not require a high storage capacity as in 
the aforementioned prior art since several versions of data 
encoded according to different categories of communication 
apparatus are not stored in advance. 

In addition, the processing unit of the device according to 
the invention is not monopoliZed by long calculations for a 
relatively long time, as is the case With the system of the prior 
art, Which has to set up a database of preencoded versions. 

According to one feature, the elementary magnitude is the 
number of operations to be performed in order to decode each 
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4 
encoded elementary data unit, the total magnitude being the 
total number of operations to be performed during a prede 
termined interval of time in order to decode a plurality of 
encoded elementary data units. 

According to another feature, the elementary magnitude is 
the elementary memory capacity necessary for decoding each 
encoded elementary data unit the total magnitude being the 
total memory capacity necessary for the decoding of a given 
number of encoded elementary data units. 

Thus, one of the tWo above-mentioned magnitudes or both 
magnitudes can be taken into account to determine the 
resources Which are needed for decoding a plurality of 
elementary data units encoded according to one or more 
encoding modes. 

According to a ?rst aspect, the present invention concerns 
a method of determining at least one parameter for encoding 
multimedia digital data organiZed in elementary units of data 
intended to be encoded according to at least one encoding 
mode, characterized in that said method comprises the fol 
loWing steps: 

determining an elementary memory capacity necessary for 
decoding each elementary data unit encoded according 
to a different encoding mode, 

determining a total memory capacity necessary for the 
decoding of a given number of elementary data units 
encoded as a function, on the one hand, of at least one 
elementary memory capacity determined for the decod 
ing of an elementary unit of data encoded according to 
an encoding mode, and on the other hand, of the number 
of elementary units of data encoded according to each of 
the encoding modes, 

deciding With regard to the determination of at least one 
parameter for encoding the data as a function of the total 
memory capacity previously determined and a predeter 
mined memory capacity. 

In a complementary manner, the invention relates to a 
device for determining at least one parameter for encoding 
multimedia digital data organiZed in elementary data units 
intended to be encoded according to at least one encoding 
mode, characteriZed in that said device comprises: 
means for determining an elementary memory capacity 

necessary for the decoding of each elementary data unit 
encoded according to a different encoding mode, 

means for determining a total memory capacity necessary 
for the decoding of a given number of elementary data 
units encoded as a function, on the one hand, of at least 
one elementary memory capacity determined for the 
decoding of an elementary unit of data encoded accord 
ing to an encoding mode, and on the other hand, of the 
number of elementary units of data encoded according 
to each of the encoding modes, 

means for deciding With regard to the determination of at 
least one parameter for encoding the data as a function of 
the total memory capacity previously determined and a 
predetermined memory capacity. 

Thus, by determining the total memory capacity necessary 
for the decoding of a plurality of elementary encoded data 
units, the invention makes it possible to decide on the choice 
of the encoding parameter or parameters adapted to a prede 
termined memory capacity. 

Because of this, the encoding parameter or parameters thus 
determined make it possible to encode the data so that these 
encoded data require for their decoding, for example, a total 
memory capacity less than or equal to the predetermined 
memory capacity. 

For example, the encoding parameter Which Was used for 
the encoding of the data before determining the total memory 
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capacity may prove to be satisfactory or not in the light of the 
predetermined total memory capacity. If this parameter is not 
satisfactory, it Will then be necessary to determine a param 
eter Which, this time, Will be adapted to the predetermined 
total memory capacity. 

It should be noted that, if an encoding parameter is adjusted 
according to the predetermined total memory capacity, it is 
because a modi?cation to that parameter has an in?uence on 
the total memory capacity necessary for the decoding of the 
data encoded With said parameter. 

The invention does not require a high storage capacity as in 
the aforementioned prior art since several versions of data 
encoded according to different categories of communication 
apparatus are not stored in advance. 

In addition, the processing unit of the device according to 
the invention is not monopoliZed by long calculations for a 
relatively long time, as is the case With the system of the prior 
art, Which has to set up a database of pre-encoded versions. 
More particularly, When several encoding modes are used 

for the encoding of the given number of elementary data units, 
the step of determining the total memory capacity is more 
particularly carried out as a function, on the one hand, of the 
elementary memory capacity determined for the decoding of 
each elementary unit of data encoded according to a different 
encoding mode, and on the other hand, of the number of 
elementary data units encoded according to each of the 
encoding modes. 

According to another approach, When several encoding 
modes are used for the encoding of the given number of 
elementary data units, said method comprises a supplemen 
tary step of selecting the highest elementary memory capacity 
among the different elementary memory capacities deter 
mined for each of the encoding modes. 

According to this approach, the step of determining the 
total memory capacity is more particularly carried out as a 
function, on the one hand, of the highest elementary memory 
capacity already selected, and on the other hand, of the num 
ber of elementary data units encoded. 

Thus, instead of taking into account, for each elementary 
unit, the corresponding elementary memory capacity Which 
has been determined in relation to its oWn encoding mode, the 
most unfavorable case is considered by each time adopting 
the highest elementary memory capacity. 

This makes it possible, on the one hand, to simplify the 
determination of the total memory capacity, and, on the other 
hand, to ensure that there Will be no problem of data storage 
capacity at the time of the decoding operations. 

In the case Where the steps of determining the elementary 
memory capacity for each encoding mode, of determining the 
total memory capacity and of deciding are performed in a ?rst 
communication apparatus connected to a second communi 
cation apparatus by a communication network, the invention 
adapts easily and dynamically to communication apparatus 
Which are not yet connected to the ?rst apparatus, but Which 
can be connected thereto subsequently. 

According to one feature, prior to the decision step, the 
method comprises a step of comparing a total memory capac 
ity determined for the decoding of the given number of 
encoded elementary units With the memory capacity available 
in the second communication apparatus for the decoding of 
these data. 

The predetermined memory capacity thus corresponds to 
that of the second communication apparatus. 

The method according to the invention thus makes it pos 
sible to adapt the encoding of the data carried out in the ?rst 
apparatus to the memory capacity available in the second 
apparatus. 
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6 
According to another feature, prior to the comparison step, 

the method comprises a step of obtaining, by the ?rst com 
munication apparatus, the available memory capacity in the 
second communication apparatus. 
Thus the information on the available memory capacity in 

the second communication apparatus is transmitted to the ?rst 
apparatus before the comparison step referred to above. 

If one or more communication apparatus are subsequently 
connected to the ?rst apparatus, it suf?ces for the information 
on their respective memory capacities to be transmitted to the 
?rst apparatus for this to be able to adapt the encoding of the 
data in an appropriate manner for each apparatus. 

According to a variant embodiment, the method further 
comprises the folloWing steps: 

determining the elementary number of operations to be 
performed in order to decode each elementary data unit 
encoded according to a different encoding mode, 

determining the total number of operations to be performed 
during a predetermined interval of time in order to 
decode a plurality of elementary data units encoded as a 
function on the one hand of the elementary number 
previously determined and on the other hand of the 
number of elementary units encoded according to each 
of the encoding modes, 

Thus the decision With regard to the determination of the 
said at least one encoding parameter is also made as a function 
of the total number of operations previously determined and 
of a predetermined total number of operations. 

According to one feature, the steps of determining the 
elementary number of operations, of determining the total 
number of operations during a predetermined interval of time 
and of deciding are performed in the ?rst communication 
apparatus. 

According to one feature, prior to the decision step, the 
method comprises a step of comparing betWeen the total 
number of operations determined during the interval of time 
and the total number of operations Which could be performed, 
during this same interval of time, in the second communica 
tion apparatus. 
The predetermined decoding complexity thus corresponds 

to that of the second communication apparatus. 
The method according to the invention thus also makes it 

possible to adapt the encoding of the data carried out in the 
?rst apparatus to the computational capacity of the second 
apparatus in addition to its total memory capacity. 

According to another feature, prior to the comparison step, 
the method comprises a step of obtaining, by the ?rst com 
munication apparatus, the total number of operations Which 
can be performed by the second communication apparatus 
during the predetermined interval of time. 

Thus the information on the computational capacity of the 
second communication apparatus is transmitted to the ?rst 
apparatus before the comparison step referred to above. 

If one or more communication apparatus are subsequently 
connected to the ?rst apparatus, it suf?ces for the information 
on their respective computational capacities to be transmitted 
to the ?rst apparatus for this to be able to adapt the encoding 
of the data in an appropriate manner for each apparatus. 

In addition, it is also possible to take a decision With regard 
to the determination of the encoding parameter or parameters 
by taking account of characteristics of the communication 
netWork such as the bandWidth available on this netWork. 

According to one feature, the method comprises a step of 
estimating the quality of at least one elementary data unit by 
comparing said at least one elementary data unit encoded 
With the determined encoding parameter and said at least one 
non-encoded elementary data unit. 
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It is thus possible to produce a version of the elementary 
data unit adapted to the predetermined memory capacity and, 
possibly, to the predetermined decoding complexity and 
Which makes it possible to obtain data, once decoded, of good 
quality, that is to say faithful to the non-encoded elementary 
data unit. 

It should be noted that, in the case of a transmission of data 
betWeen a ?rst and second communication apparatus, it is 
thus possible to supply the second apparatus With a version of 
the elementary data unit of good quality adapted to the 
memory capacity available in the second apparatus, and pos 
sibly, to the computational capacity of the second apparatus. 

According to another feature, When several encoding 
parameters have been determined, the method comprises the 
folloWing steps: 

estimating the quality of at least one elementary data unit 
for each determined combination of encoding param 
eters, 

selecting the best quality among the different quali?es 
estimated for the different encoding parameters. 

It is thus possible to select, by means of another criterion, 
a combination of encoding parameters among several pos 
sible combinations, in each of Which one or more encoding 
parameters have been determined in a fashion adapted to the 
predetermined memory capacity and, possibly, to the prede 
termined decoding complexity. 

According to yet another feature, the method comprises the 
folloWing steps: 

encoding at least one elementary data unit With the deter 
mined encoding parameter, 

decoding said at least one elementary encoded data unit, 
estimating the quality of said at least one elementary data 

unit by comparing this at least one non-encoded elemen 
tary data unit With the one previously decoded. 

This quality estimation method is particularly simple to 
implement. 

The invention also concerns a communication apparatus 
comprising a device as brie?y disclosed above, in accordance 
With the ?rst aspect of the invention. 

The invention also relates to: 
an information storage means Which can be read by a 

computer or a microprocessor containing code instruc 
tions for a computer program for executing the steps of 
the method according to the ?rst aspect of the invention 
as for the one brie?y disclosed above, and 

a partially or totally removable information storage means 
Which can be read by a computer or a microprocessor 
containing code instructions for a computer program for 
executing the steps of the method according to the ?rst 
aspect of the invention as for the one brie?y disclosed 
above. 

The invention further relates to a computer program Which 
can be loaded into a programmable apparatus, containing 
sequences of instructions or portions of softWare code for 
implementing steps of the method according to the ?rst aspect 
of the invention as brie?y disclosed above, When said com 
puter program is loaded and executed by the programmable 
apparatus. 
As the features and advantages relating to the device, to the 

communication apparatus comprising such a device, to the 
information storage means and to the computer program are 
the same as those disclosed above concerning the method 
according to the ?rst aspect of the invention, they Will not be 
repeated here. 

According to a second aspect the present invention con 
cerns a method of determining at least one parameter for 
encoding multimedia digital data organiZed in elementary 
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8 
units of data intended to be encoded according to at least one 
encoding mode, characterized in that said method comprises 
the folloWing steps: 

determining the elementary number of operations to be 
performed in order to decode each elementary data unit 
encoded according to a different encoding mode, 

determining the total number of operations to be performed 
during a predetermined interval of time in order to 
decode a plurality of elementary data units encoded as a 
function on the one hand of the elementary number 
previously determined and on the other hand the number 
of elementary units encoded according to each of the 
encoding modes, 

deciding With regard to the determination of at least one 
data encoding parameter as a function of the total num 
ber previously determined and a predetermined total 
number of operations. 

In a complementary manner, the invention relates to a 
device for determining at least one parameter for encoding 
multimedia digital data organiZed in elementary data units 
intended to be encoded according to at least one encoding 
mode, characteriZed in that said device comprises: 
means for determining the elementary number of opera 

tions to be performed in order to decode each elementary 
data unit encoded according to a different encoding 
mode, 

means for determining the total number of operations to be 
performed during a predetermined interval of time in 
order to decode a plurality of elementary data units 
encoded as a function on the one hand of the elementary 
number previously determined and on the other hand the 
number of elementary units encoded according to each 
of the encoding modes, 

means for deciding With regard to the determination of at 
least one data encoding parameter as a function of the 
total number previously determined and a predeter 
mined total number of operations. 

In the folloWing description, decoding complexity means 
the number of operations Which it is necessary to perform in 
order to decode data during a predetermined interval of time 
(eg 1 sec). In a sense this is the minimum computational 
capacity required for performing the decoding operations. 

Thus, by determining the decoding complexity of a plural 
ity of elementary encoded data units, the invention makes it 
possible to decide on the choice of the encoding parameter or 
parameters adapted to a predetermined decoding complexity. 

Because of this, the encoding parameter or parameters thus 
determined make it possible to encode the data so that these 
encoded data give rise, for example, to a decoding complexity 
less than or equal to the predetermined decoding complexity. 

For example, the encoding parameter used for the encoding 
of data before determining the decoding complexity may 
prove to be satisfactory or not in the light of the predetermined 
decoding complexity. If this parameter is not satisfactory, it 
Will then be necessary to determine a parameter Which, this 
time, Will be adapted to the predetermined decoding com 
plexity. 

It should be noted that, if an encoding parameter is adjusted 
according to the predetermined decoding complexity, it is 
because a modi?cation to that parameter has an in?uence on 
the decoding complexity for the data encoded With said 
parameter. 
The invention does not require a high storage capacity as in 

the aforementioned prior art since several versions of data 
encoded according to different categories of communication 
apparatus are not stored in advance. 
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In addition, the processing unit of the device according to 
the invention is not monopoliZed by long calculations for a 
relatively long time, as is the case With the system of the prior 
art, Which has to set up a database of pre-encoded versions. 

In the case Where the steps of determining the elementary 
number of operations, of determining the total number of 
operations during a predetermined interval of time and of 
deciding are performed in a ?rst communication apparatus 
connected to a second communication apparatus by a com 
munication netWork, the invention adapts easily and dynami 
cally to communication apparatus Which are not yet con 
nected to the ?rst apparatus, but Which can be connected 
thereto subsequently. 

According to one feature, prior to the decision step, the 
method comprises a step of comparing betWeen the total 
number of operations determined during the interval of time 
and the total number of operations Which could be performed, 
during this same interval of time, in the second communica 
tion apparatus. 

The predetermined decoding complexity thus corresponds 
to that of the second communication apparatus. 

The method according to the invention thus makes it pos 
sible to adapt the encoding of the data in the ?rst apparatus to 
the computational capacity of the second apparatus. 

According to another feature, prior to the comparison step, 
the method comprises a step of obtaining, by the ?rst com 
munication apparatus, the total number of operations Which 
can be performed by the second communication apparatus 
during the predetermined interval of time. 

Thus the information on the computational capacity of the 
second communication apparatus is transmitted to the ?rst 
apparatus before the comparison step referred to above. 

If one or more communication apparatus are subsequently 
connected to the ?rst apparatus, it su?ices for the information 
on their respective computational capacities to be transmitted 
to the ?rst apparatus so that this can adapt the encoding of the 
data in an appropriate manner. 

According to one feature, the method comprises a step of 
estimating the quality of at least one elementary data unit by 
comparing said at least one elementary data unit encoded 
With the determined encoding parameter and said at least one 
non-encoded elementary data unit. 

It is thus possible to produce a version of the elementary 
data unit adapted to the predetermined decoding complexity 
and Which makes it possible to obtain data, once decoded, of 
good quality, that is to say faithful to the elementary non 
encoded data unit. 

It should be noted that, in the case of a transmission of data 
betWeen ?rst and second communication apparatus, it is thus 
possible to supply to the second apparatus a version of the 
elementary data unit of good quality adapted to the compu 
tational capacity of the second apparatus. 

According to another feature, When several encoding 
parameters have been determined, the method comprises the 
folloWing steps: 

estimating the quality of at least one elementary data unit 
for each determined combination of encoding param 
eters, 

selecting the best quality among the different quali?es 
estimated for the different encoding parameters. 

It is thus possible to select, by means of another criterion, 
one combination of encoding parameters among several pos 
sible combinations, in each of Which one or more encoding 
parameters have been determined in a fashion adapted to the 
predetermined decoding complexity. 

According to yet another feature, the method comprises the 
folloWing steps: 
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10 
encoding at least one elementary data unit With the deter 
mined encoding parameter, 

decoding said at least one elementary encoded data unit, 
estimating the quality of said at least one elementary data 

unit by comparing this at least one elementary non 
encoded data unit With the one previously decoded. 

This quality estimation method is particularly simple to 
implement. 

In addition, it is also possible to take a decision With regard 
to the determination of the encoding parameter or parameters 
by taking account of characteristics of the communication 
netWork such as, for example, the bandWidth available on this 
netWork. 
The invention also relates to a method of performing a 

digital transmission by transmitting encoded digital data to a 
client machine connected through the intermediary of a net 
Work, comprising the steps of: 

inputting the digital data; 
detecting the processing capacity of a decoder in the client 

machine; 
determining an encoding parameter of the digital data in 

accordance With the result of the detection obtained in 
said detecting step; 

encoding the digital data in accordance With the encoding 
parameter determined in said determining step; and 

transmitting the digital data encoded in said encoding step 
to the client machine. 

The invention also concerns a communication apparatus 
comprising a device as brie?y disclosed above in accordance 
With the second aspect of the invention. 

The invention also relates to: 
an information storage means Which can be read by a 

computer or a microprocessor containing code instruc 
tions for a computer program for executing the steps of 
the method according to the second aspect of the inven 
tion as for the one brie?y disclosed above, and 

a partially or totally removable information storage means 
Which can be read by a computer or a microprocessor 
containing code instructions for a computer program for 
executing the steps of the method according to the sec 
ond aspect of the invention as for the one brie?y dis 
closed above. 

The invention further relates to a computer program Which 
can be loaded into a programmable apparatus, containing 
sequences of instructions or portions of softWare code for 
implementing steps of the method according to the second 
aspect of the invention as brie?y disclosed above, When said 
computer program is loaded and executed by the program 
mable apparatus. 
As the features and advantages relating to the device, to the 

communication apparatus comprising such a device, to the 
information storage means and to the computer program are 
the same as those disclosed above concerning the method 
according to the second aspect of the invention, they Will not 
be repeated here. 

Other features and advantages of the present invention Will 
emerge more clearly from a reading of the folloWing descrip 
tion, given With reference to the accompanying draWings, in 
Which: 

FIG. 1 shoWs schematically a communication architecture 
of the client-server type in Which the invention can be imple 
mented; 

FIG. 2 shoWs a video data processing algorithm according 
to the invention; 

FIG. 3a shoWs a video data encoding algorithm; 
FIG. 3b shoWs a video data decoding algorithm; 



US 7,439,881 B2 
11 

FIG. 4a shows an algorithm for determining at least one 
video data encoding parameter according to the ?rst aspect of 
the invention and Which corresponds to step E208 of the 
algorithm in FIG. 2; 

FIG. 4b shoWs an algorithm for determining at least one 
video data encoding parameter according to the second aspect 
of the invention and Which corresponds to step E208 of the 
algorithm in FIG. 2; 

FIG. 4c shows a variant embodiment of the algorithm of 
FIG. 4a; 

FIG. 5 is an embodiment of a programmable apparatus 
implementing the invention. 

FIG. 1 shoWs a communication architecture of the client 
server type in Which the invention is advantageously imple 
mented. 

In this ?gure, a ?rst communication apparatus 1 ful?lling 
the role of the server is connected to a second communication 
apparatus 2, Which is the client machine, by means of a 
communication netWork 3 and a connection Which is consid 
ered as being established. 

This netWork is for example a Wireless local area commu 
nication netWork Within a dWelling. 
More particularly, this netWork is in accordance With the 

standard IEEE802.11. 
The example considered concerns a point to point trans 

mission of data betWeen the server 1 and the client machine 2. 
HoWever, the principle remains applicable to the case 

Where the server is connected simultaneously to several client 
machines Which may require multimedia digital data from the 
server. 

It is hoWever necessary, in this case, to take into account, on 
the one hand, the management of the processes of adaptation 
and transmission in parallel With the different adapted ver 
sions of the data requested and on the other hand the multiple 
accesses to the memory or memories of the server. 

It should be noted that the data stored in the server can have 
been received from the environment external to the dWelling, 
for example through another communication netWork such as 
the internet. 

The data grouped together under the term multimedia data 
may, in non-limiting manner, be ?xed images, videos, sound, 
data of the text type (eg graphical documents etc), docu 
ments in HTML language, signals issuing from a facsimile 
machine or printer etc. 

In the example embodiment under consideration, only 
video data Will be considered and these Will be transmitted 
Without loss over the netWork 3. 

The device according to the invention makes it possible to 
adapt, in general terms, the content of the data requested by a 
client machine to at least one of the characteristics of this 
machine and, more particularly, to the available memory 
capacity and/ or the computational capacity thereof. 

The available memory capacity and/or the computational 
capacity of a machine and/or, more speci?cally, the process 
ing capacity of a decoder are predetermined magnitudes 
Which are representative of the resources Which are available 
in the machine for decoding encoded data. 

The memory capacity of a machine corresponds to the 
memory space available in that machine for the storage of 
data. 

In the context of the invention, this is more particularly the 
memory space available for the storage of data at the time of 
the decoding operations of these data. 

Computational capacity of the client machine means the 
number of operations Which this machine can perform in a 
predetermined interval of time corresponding for example to 
1 second. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
The device 4 according to the invention is for example 

integrated into the server 1 in FIG. 1 and can comprise elec 
tronic elements and/or softWare elements. 

HoWever, the device according to the invention could, for 
example, be merged With the server 1. 
The device 4 comprises units 11 and 12, Which make it 

possible respectively to encode and decode a video. 
The server comprises a unit 5 for storing digital data such 

as videos. 

The algorithms of the encoding and decoding methods Will 
be described respectively With reference to FIGS. 3a and 3b. 

It should be noted that the videos are created, for example, 
by a digital camcorder or any other data acquisition means or 
are transmitted by an external communication netWork and 
are stored in the unit 5, Which can be included or not in the 
device 4. 

This unit can for example be a local or distributed database. 
In addition, the videos are stored either in non-compressed 

form, for example according to aYUV format, according to a 
preferred embodiment of the invention, or in compressed 
form, using the encoding method implemented in the encod 
ing unit 11. 

It should be noted that a video format of the YUV type 
means that the video concerned has three components, the 
componentY for luminance and the components U and V for 
chrominance. 
The device 4 also comprises a storage unit 13 intended to 

temporarily store digital data and encoded videos, and a unit 
14 for recovering data characteristic of the videos from the 
storage unit 5. 
The data recovered by the unit 14 are either the values 

associated With each of the pixels of each image of a video or 
the information peculiar to this video, namely the siZe of the 
video ?le, the path for accessing this video and, Where the 
video is stored in compressed form, the encoding parameters 
Which Were used for encoding this video. 
The device 4 also comprises a unit 15 for retrieving the 

characteristics of the client machine 2, namely the memory 
capacity and/or the computational capacity and the resolution 
of its display screen. 

It should be noted that these characteristics can be obtained 
folloWing the transmission of a speci?c request by the device 
4. 
The device 4 also comprises a unit 16 for retrieving the 

characteristics of the netWork 3, a unit 17 for determining the 
encoding parameters, and a unit 18 for transmitting/receiving 
digital data. 
The unit 17 implements the method of determining the 

encoding parameters Which Will be described subsequently 
With reference to FIGS. 4a to 40. 

The unit 18 for its part carries out the transmission of data 
to the client machine 2 through the netWork 3, as Well as the 
reception of data coming from the client machine. 
The device 4 according to the invention also comprises a 

unit 19 for controlling the different operations performed. 
It should be noted that the different units Which make up the 

device according to the invention, and more generally the 
server, are resident on the same machine. 

HoWever, it can be envisaged distributing these units over 
several server machines and establishing communications 
betWeen these different units through the communication 
netWork 3. 

Since this distribution of the units in no Way modi?es the 
implementation of the invention, it Will be considered here 
inafter, for reasons of simplicity, that all the units are located 
on the same machine, Which Will be referred to as the server. 
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The client machine 2 comprises a digital data transmission/ 
reception unit 20. 

This unit 20 carries out the transmission of data to the 
device 4, through the netWork 3, and the reception of data 
coming from the device. 

The client machine 2 also comprises a digital data storage 
unit 21, a decoding unit 22 identical to the unit 12 of the 
device 4 and a display unit 23, for displaying decoded videos. 

FIG. 2 illustrates an algorithm comprising different 
instructions or portions of software code corresponding to 
steps of the method according to the invention. 
The computer program denoted “Progr” Which is based on 

this algorithm is stored in the temporary data storage unit 13 
of FIG. 1 and executed by the unit 17 under the control of the 
control unit 19, Which thus makes it possible to implement the 
method according to the invention. 

This program is also stored in the apparatus of FIG. 5. 
The algorithm of FIG. 2 comprises a ?rst step denoted 

E200, during Which the device 4 of FIG. 1 and, more particu 
larly, the reception unit 18 receives a request sent by the client 
machine 2 from the transmission unit 20. 

For example, this request is in the form of a string of 
characters making it possible to uniquely identify video data 
stored in the storage unit 5 of the server 1. 

During the folloWing step E201, the request coming from 
the client machine 2 is transferred to the temporary storage 
unit 13 for the purpose of storage. 

Step E201 is folloWed by a step E202, during Which a test 
is performed to determine Whether the video data stored in the 
storage unit 5 and forming the subject of the request from the 
client machine are available in compressed form. 

In the af?rmative, step E202 is folloWed by a step E203 
during Which the decoding unit 12 of the device of FIG. 1 
decodes the video data according to the encoding parameters 
supplied, for example, by the header of the bit stream stored 
in the storage unit 5. 
Once the decoding of the video data has taken place, the 

decoded data presented in YUV format and the aforemen 
tioned encoding parameters are stored in the storage unit 13. 

Returning to step E202, When the test performed during 
this step is negative, step E204 makes provision for retrieving 
the values of the pixels available in the storage unit 5 and 
storing them in the storage unit 13. 

Steps E203 and E204 Which have Just been described are 
both folloWed by a step E205, during Which the unit 14 carries 
out a recovery of the video data. 

It is a case here of obtaining characteristics of these video 
data, namely the encoding parameter or parameters used if 
these video data Were present in the storage unit 5 in com 
pressed form. 

Thus the encoding parameters can for example be the spa 
tial resolution of the video, the number of images per second 
of this video (temporal resolution), the number of images 
encoded in Intra mode or in Inter mode etc. 

In the case Where the video data Were not available in 
compressed form in the storage unit 5, the information asso 
ciated With the video data and Which is recovered at step E205 
is, for example, the information according to Which the video 
Was not compressed and its resolution. 

During the folloWing step E206, the characteristics of the 
client machine 2 Which sent the request mentioned at step 
E200 are obtained. 

The characteristics of the client machine are for example 
retrieved folloWing on from the transmission of a request to 
obtain these characteristics, from the device 4 of FIG. 1 to the 
client machine 2, through the communication netWork 3. 
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These characteristics are principally the memory capacity 

available in the client machine 2 and/or the total number of 
operations Which it can perform (computational capacity of 
the client machine) and the resolution of its display unit 23 
(screen). 

These characteristics are stored in a temporary fashion in 
the storage unit 13 of the device 4 in FIG. 1. 

Preferentially, the computational capacity of the client 
machine is equal to the speed of the processor thereof, 
expressed as a number of elementary operations per second. 

Step E206 is folloWed by a step E207 during Which the 
device 4 of FIG. 1 obtains the characteristics of the commu 
nication netWork 3, such as the bandWidth available for trans 
mitting the video data from the device 4 to the client machine 
2, the packet loss, the bit error rate etc. 

Preferentially, the characteristics of the netWork taken into 
account Will be limited to the available bandWidth. 

These characteristics are retrieved by the unit 16, Which 
then stores them in the temporary storage unit 13. 

During the folloWing step E208, the encoding parameter or 
parameters of the video data are determined in a manner 
adapted to the memory capacity of the client machine 2. 
The details of the operations performed during this step 

Will be provided subsequently during the description given 
With reference to FIGS. 4a and 4b. 

In addition, by Way of variant, during this step E208, deter 
mination of the encoding parameter or parameters of the data 
may also be carried out in a manner adapted to the memory 
capacity as Well as to the computational capacity of the client 
machine. 

This variant Will be described later With reference to FIG. 
40. 

This step is performed by the unit 17 of the device 4 of FIG. 
1 under the control of the control unit 19 and using the 
information available in the storage unit 13. 

This encoding parameter or parameters can also be deter 
mined in a manner adapted to the characteristics of the com 
munication netWork 3, in addition to the memory capacity of 
the client machine and/or to its computational capacity. 

During the folloWing step E209, the device 4 of FIG. 1 and, 
more particularly, the transmission unit 18 thereof transmits 
the video data Which Were previously compressed at step 
E208 to the client machine 2. 

It should be noted that the transmission of the compressed 
video data preferably takes place “on the ?y”, the process 
being knoWn as “streaming”, that is to say the information 
necessary to the user for reconstructing an image is stored in 
the storage unit 13 and then transmitted to the client machine 
2 before all the video data are compressed. 

Thus the user receives the information at the client machine 
2 in packets, in each of Which there is information enabling 
this user to decode a current image. 

FIGS. 3a and 3b illustrate respectively the encoding and 
decoding of a color video inYUV format. 

According to a preferred embodiment of the invention, the 
video decoder used for implementing this invention is in 
accordance With the visual part of the standard MPEG-4 
(Information TechnologyiGeneric Coding of Audio-Visual 
Objects:Part 2: Visual, ISO/IEC JTCl/SC 29/WG11 N 3056, 
December 2000). 

In the example dealt With here, the video Will be considered 
to be a single object of rectangular shape. 

Consequently only a restricted set of compression tools 
Which alloW the texture decoding and movement compensa 
tion Will be taken into account. The tools necessary for the 
decoding of the arbitrary form of an object are therefore not 
used here. 
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It should be noted that the texture of an image is given by 
the values of the pixels of the image Which are expressed in 
three components. 

The videos are stored on the server 1 either in compressed 
form in mp4 format in accordance With the MPEG-4 stan 
dard, or in non-compressed form inYUV format. 
Use is made for example of the YUV format of the type 

4:2:0, Which means that the chrominance components (U, V) 
have four time feWer samples (pixels) than the luminance 
components (Y). 

FIG. 3a illustrates the encoding method used by the encod 
ing unit 11 of FIG. 1. 

Each image of the video requested by the user is divided 
into blocks of data of 8x8 pixels. 

Each group of four blocks forms a macroblock of 16x16 
pixels. 

The encoding of an image is carried out on each of the 
macroblocks according to tWo distinct encoding modes: one 
denoted I for the intra encoding mode and the other denoted P 
for the predictive or Inter encoding mode. 
A sequence of images of 1 second Will be encoded in the 

folloWing manner IPPIPPIPPIPPIPPIPPIPPIPPIPPIPP . . . . 

This means that the ?rst image is encoded according to the 
intra mode, the folloWing tWo according to the Inter mode, the 
folloWing according to the intra mode, the folloWing tWo 
according to the Inter mode, etc. 

Thus, for a sequence of 30 images per second, 10 images 
Will be encoded in Intra mode and 20 images in Inter mode. 

It should be noted that a sequence of images Will herein 
after be referred to as a segment. 

In Intra mode, the encoding takes place block by block in 
accordance With steps E310 to E313 in FIG. 3a. 

In this encoding mode, each block constitutes an elemen 
tary data unit Which is encoded independently of the other 
blocks. 

It should be stated that the values of the pixels of each 
image of the segment of images to be encoded are stored 
temporarily in the temporary storage unit 13 in FIG. 1 and 
constitute a video Which is referred to as the original video. 
Where the video is stored in the storage unit 5 in com 

pressed form, the decoding method is applied at step E203 of 
FIG. 2 so as to obtain a video inYUV format. 

The values of the video thus reconstructed are stored in the 
temporary storage unit 13 and in the storage unit 5, also 
referred to as the original video. 

The method of encoding a block in Intra mode begins With 
a step E310 during Which the discrete cosine transform is 
calculated according to the knoWn method described in the 
article entitled “Fast Algorithms for the Discrete Cosine 
Transform”, E. Feig and S. Winograd, IEEE Trans. On Signal 
Proc., vol. 40, No. 9, September 1992. 

Step E310 is folloWed by a step E311, Which makes pro 
vision for quantiZing the transformed coef?cients obtained 
during step E310. 

Step E311 is folloWed by a step E312 during Which the 
quantiZed coef?cients are ordered so that the variable-length 
encoding method used during the subsequent step E313 is as 
effective as possible. 

For this purpose, the scanning method described in the 
standardlnformation TechnologyiGeneric Coding ofAudio 
I/isual ObjectsIPart 2: I/isual, ISO/[EC JT C l/SC 29/ WGll 
N3056, December 2000 is used. 

Step E312 is folloWed by a step E313 according to Which 
the statistical encoding of the ordered coef?cients is carried 
out according to the variable-length encoding method 
described in the standard Information TechnologyiGeneric 
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Coding of Audio-l/isual ObjectsIPart 2: I/isual, ISO/[EC 
JTC l/SC 29/WG11 N3056, December 2000. 

At the end of step E313, the statistically encoded coef? 
cients are stored in the temporary storage unit 13 and are 
concatenated With the other encoding information of the cur 
rent image. 

In predictive or Inter mode, the encoding is carried out 
macroblock by macroblock, Where each macroblock consti 
tutes an elementary data unit Which is encoded independently 
of the others. 

Each of the macroblocks can be encoded either in Intra 
mode or in Inter mode. 

The encoding mode is chosen according to the activity 
present inside a macroblock. 

For example, this activity is measured by the variance 
betWeen a macroblock of a current image and the macroblock 
of the previous image situated at the same spatial position. 

If the variance is greater than a predetermined threshold, 
then the macroblock is encoded in Inter mode. 

This macroblock Will be encoded in Intra mode in the 
contrary case. 

If the macroblock is encoded in Intra mode, then the encod 
ing is carried out according to steps E310 to E313 described 
previously. 

If the macroblock is encoded in Inter mode, the encoding is 
carried out according to steps E315 to E317, Which Will be 
explained beloW. 

During step E315, a conventional method of movement 
estimation by comparison of macroblocks is applied. 
The algorithms used are based on the simplifying hypoth 

esis according to Which the pixels of the same macroblock 
have the same movement imparted to them. 
The movement vector of a macroblock of a current image 

is then determined by ?nding the macroblock With the great 
est resemblance in the previous image in a preselected search 
WindoW. 

If the dimensions of the search WindoW exert an In?uence 
on the time for calculating the movement estimation, the 
major problem related to the movement estimation Which is 
carried out by comparing macroblocks remains the determi 
nation of the distance betWeen the macroblocks. 
Use Will preferably be made of a movement estimation 

method described in the article “In-line Movement Estima 
tion”, by L. Difdier, R. Kamdem, LIM University of 
Provence, December ’96. 

This method makes it possible to obtain a movement vector 
With tWo translation movement components. 

In order to obtain a bit stream in accordance With MPEG-4, 
this movement vector is encoded differentially With respect to 
the movement vector of the macroblock of the previous image 
disposed at the same spatial position. 

Step E315 is folloWed by a step E316 during Which the 
previously determined differential movement vector is statis 
tically encoded. 
The coef?cients thus obtained are stored in the temporary 

storage unit 13 and are concatenated With the other encoding 
information of the current image. 
Once the movement for a macroblock has been estimated 

during the execution of step E315, then, in accordance With 
step E317, a so-called predicted macroblock is constructed 
from the macroblock of the previous image to Which the 
movement vector associated With this macroblock is applied. 

Next, a so-called difference macroblock is calculated 
betWeen the macroblock of the current image and the pre 
dicted macroblock. 
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Step E317 is followed by a step E318 during Which the 
difference macroblock is encoded according to the Intra mode 
described above. 

The coef?cients resulting from the Intra encoding mode are 
stored in the temporary storage unit 13 and are concatenated 
With the other encoding information of the macroblock of the 
current image. 

The parameters used during the quantization and variable 
length encoding steps are de?ned for each macroblock, 
Whether in Intra mode or Inter mode. 

For this purpose, a conventional transmission rate control 
method is used during a step E314. 

This method makes it possible to control the allocation of 
rate for each macroblock so as to not to exceed the total rate 
allocated to the transmission of the compressed video. 

In the example described, the maximum transmission rate 
value is ?xed by the value BR. 

The data encoded and stored in a temporary fashion in the 
unit 13 are put in the MPEG-4 format, as indicated in the 
standardInformation TechnologyiGeneric Coding ofAudio 
I/isual ObjectsIPart 2: I/isual, ISO/IEC JT C l/SC 29/ WGll 
N3056, December 2000, before being transmitted over the 
netWork 3 in FIG. 1 to the client machine 2. 

It should be noted that the encoding mode used for encod 
ing each macroblock forms part of the information transmit 
ted. 

FIG. 3b illustrates the decoding method used by the decod 
ing unit 12 of the device 4 and by the decoding unit 22 of the 
client machine 2 in FIG. 1. 

The decoding method Will be described When it is used in 
the client machine 2 and, more particularly, at the units 20, 21 
and 22. 

The transposition of this description to the decoding 
method used by the device 4 of the server 1 is carried out 
easily by replacing the units 20, 21 and 22 respectively With 
the units 18, 13 and 12. 

The client machine 2 has a storage unit 21 supplied With the 
digital data coming from the device 4 by means of the con 
nection established betWeen the tWo machines through the 
netWork 3. 

These data are received by the reception unit 20 in the form 
of packets Which contain the information necessary for 
decoding one or more macroblocks of the current image. 

The storage unit 21 is capable of extracting information 
from the bitstream generated by the encoding unit 11 of the 
device 4 and supplying it to the decoding unit 22 of the client 
machine 2. 

FIG. 3b illustrates the decoding of a macroblock encoded 
either in Intra mode, as indicated by steps 322 to 326, or in 
Inter or predictive mode as indicated by steps 327 to 332. 

The decoding algorithm begins With a step E319 during 
Which the encoding mode of the current macroblock is recov 
ered. 

During step E320, a test is carried out to determine Whether 
the macroblock Was encoded in Intra mode. 

If so, step E320 is folloWed by a step E321, Which makes 
provision for recovering, from the storage unit 21, the statis 
tical coef?cients (variable-length codes) related to this mac 
roblock. 

Step E321 is folloWed by a step E322, Which performs the 
decoding of these coef?cients in accordance With the table of 
coef?cients described in the standard Information Technol 
ogyiGeneric Coding of Audio- I/isual ObjectsIPart 2: 
Visual, ISO/IEC JTC 1/SC 29/WG11 N3056, December 
2000. 

The coef?cients thus obtained form a set of bi-dimensional 
data denoted QF[u][v]. 
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18 
During the folloWing step E323, an inverse quantization 

operation is performed on the values of the set of data QF [u] 
[v] in order to obtain the bi-dimensional table F"[u] [v] 
according to the quantization tables described in the standard 
Information TechnologyiGeneric Coding ofAudio-I/isual 
ObjectsIPart 2: Visual, ISO/IEC JTC 1/SC 29/WG11 
N3056, December 2000. 

During the folloWing step E324, a saturation method is 
applied to the values of the coef?cients in the bi-dimensional 
table F"[u] [v] according to the standard Information Technol 
ogyiGeneric Coding of Audio-Visual ObjectsIPart 2: 
Visual, ISO/IE C JT C l/SC 29/ WGl 1 N3056, December 2000, 
so as to obtain the bi-dimensional table F'[u] [v] Whose values 
belong to the interval [-2bits WWI-MR3, 2bitperpixel+3—l]. 
The number of bits per pixel is preferably 8. 
During the folloWing step E325, an operation of control 

ling the saturated coef?cients is performed so as to obtain the 
DCT coef?cients F[u][v]. 

During the folloWing step E326, the values of the pixels of 
the current macroblock are reconstructed as a function of the 
DCT coef?cients F[u][v] using the decoding method 
described in the article “Fast Algorithms for the Discrete 
Cosine Transform” E. Feig and S. Winograd, IEEE Trans. On 
Signal Proc., vol. 40, No. 9, September 1992. 

These reconstructed values are stored in the storage unit 21 
With a vieW to being displayed on the display unit 23. 
The algorithm for decoding a macroblock is given beloW. 
The values of the coef?cients dc_scaler, quantizer scale 

and of the matrix W[l] [u] [v] used in this algorithm are values 
de?ned by the standard Information TechnologyiGeneric 
Coding of Audio- I/isual Objects :Part 2: Visual, ISO/IEC 
JTC 1/SC 29/WG11 N3056, December 2000. 

if( FTUHV] > 2 bitsiperipixel + 3 _ 1 ) { 
Fm] [V] = 2 bitLperipixel + 3 _ 1; 

} else { 
if( F'Tunv] < _2 bitLperipixel + 3 

Ft uHv] : _2 bitsiperipixel + 3 ; 

} else { 
F'lllllvl = F'Iullvl; 

} 
} 

sum = sum + F'[u][v]; 

ilullvl = F'lllllvl; 

} 
} 
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The method for the discrete cosine transformation of a 
pixel f(x,y) of a block of siZe N><N is given by the following 
equation: 

where x, y are the spatial coordinates, u, V are the coordi 
nates in the transformed domain, and 

1 

f 
1 otherwise 

for u, v = 0 

C(14), C0’) = 

Each pixel is represented by n bits (in order to represent one 
of the componentsY, U orV) and the transformed coef?cients 
are represented by (n+4) bits. The amplitude of the DCT 
coef?cients is in the interval [—2”+3:+2”+3—1]. 
Use is preferably made of a fast DCT encoding/decoding 

method. 
This method, described in the article “Fast Algorithms for 

the Discrete Cosine Transform”, E. Feig and S. Winograd, 
IEEE Trans. On Signal Proc., vol. 40, No. 9, September 1992, 
makes it possible to encode/decode macroblocks of siZe 2'" 
(here m:3) according to the following equation: 

whereY is the vector of the DCT coef?cients of dimension 
8 and C8 the 8*8 matrix of DCT coe?icients. 

This matrix can be factoriZed and, after a few algebraic 
manipulations, this matrix is equal to C8:P8*K8*B8, where 
P8 is a matrix of permutation of the signs of dimension 8*8, K8 
and B8 are matrices of coef?cients of dimension 8*8 which 
have been de?ned so as to obtain a fast encoder/ decoder. 

Following on from step E326, step E333 provides for a 
storage and display of the decoded macroblocks using the 
units 21 and 23. The current image is reconstructed once all 
the macroblocks of this image have been decoded and dis 
played. 

Returning to step E320, if the result of the test is negative, 
this means that the macroblock was encoded in Inter or pre 
dictive mode. 

During the following step E327, Information is then recov 
ered from among the digital data transmitted by the device 4 
and stored in the storage unit 21 of the client machine 2. 

This information is peculiar to the encoding of the mac 
roblock in Inter mode and is for example the statistical coef 
?cients (variable-length codes) related to this macroblock. 

Step E327 is followed by a step E328, which makes pro 
vision for decoding these statistical coef?cients so as to 
obtain the differential movement vector. 

During the following step E329, the movement vector is 
reconstructed from the differential movement vector and the 
movement vector (Px,Py) of the macroblock of the previous 
image disposed at the same spatial position. 

The algorithm used is as follows: 

risize = vopifcode — 1 

f= 1 << risize 
high=(32*f)— 1; 
low = ( (-32) * D; 
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-continued 

range = ( 64 * f); 

if ( (f == 1) H (horizontalimvidata == 0) ) 
MVDx = horizontalimvidata; 

else { 
MVDx = ( (Abs(horizontalimvidata) — 1) * f) + 
horizontalimviresidual + 1; 

if (horizontalimvidata < O) 
MVDx = — MVDx; 

} 
if( (f == 1) H (verticalimvidata == 0) ) 
MVDy = verticalimvidata; 
else { 
MVDy = ( (Abs(verticalimvidata) — 1 ) * f) + 
verticalimviresidual + 1; 

if (verticalimvidata < O) 
MVDy = — MVDy; 

MVx = Px + MVDx; 

if ( MVx < low ) 
MVx = MVx + range; 

if (MVx > high) 
MVx = MVx — range; 

MVy = Py + MVDy; 
if ( MVy < low ) 

MVy = MVy + range; 
if (MVy > high) 

MVy = MVy — range; 

The parameters of the bit stream are such that the compo 
nents MVDx and MVDy of the differential movement vector 
belong to the interval [low; high]. 
The extreme values of this interval are chosen when the 

decoder is implemented. 
Moreover, the components of the reconstructed movement 

vector, MVx and MVy, also belong to this interval. The values 
which de?ne this interval for the movement vectors are 
de?ned by the standard Information TechnologyiGenelic 
Coding of Audio- I/lsual Objects :Parl 2: Visual, ISO/IEC 
JTC l/SC 29/WG11 N3056, December 2000. 

It should be noted that r_siZe, f, MVDX, MVDy, high, low 
and range are variables, whereas the data horiZontal_mv_ 
data, vertical_mv_data, horiZontal_mv_residual and verti 
cal_mv_residual are extracted from the bit stream. 
The variable vop_fcode refers to the prediction mode used 

which is extracted from the bit stream. 
During this same step E329, the macroblock of the previ 

ous image is compensated for movement, that is to say the 
macroblock is moved by the movement vector which has Just 
been reconstructed. 

During the following step E330, the information peculiar 
to the encoding of the macroblock in Intra mode is recovered 
and, in particular, the statistical coef?cients which represent 
the difference macroblock. 

During the following step E331, the difference macroblock 
is reconstructed from these statistical coef?cients according 
to the Intra decoding method described previously, during the 
execution of steps E322 to E326. 

Step E331 is followed by a step E332 which calculates the 
sum of the compensated macroblock of step E329 and the 
difference macroblock obtained at step E331. 

Step E332 is followed by a step E333 which organiZes the 
storage of the decoded macroblocks in the unit 21. 
The image is then displayed on the display unit 23 once all 

the macroblocks have been decoded. 
FIG. 4a illustrates the algorithm detailing the different 

operations performed during step E208 of FIG. 2. 
More particularly, this algorithm contains different instruc 

tions or portions of software code corresponding to steps of 




















